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Introduction
Though rarely collected, members of Sigalphinae Blanchard, 1845 are worldwide in distribution (van Achterberg 1985; Iqbal and Austin 2002; Sharkey 2004; Tan et al. 2010; Sharkey and Braet 2012; Braet 2014) . The subfamily includes eight genera (Acampsis Wesmael, 1835; Aposigalphus van Achterberg & Austin, 1992 ; Malasigalphus van Achterberg & Austin, 1992; Minanga Cameron, 1906; Notosigalphus van Achterberg & Austin, 1992 ; Paphanus van Achterberg & Riedel, 2009; Pselaphanus Szépligeti, 1902; and Sigalphus Latreille, 1802 ) with fewer than 50 described species, all of which are presumably koinobiont endoparasitoids of Lepidoptera larvae (Yu et al. 2016) . Shaw and Quicke (2000) presented a detailed description of the biology and immature stages of Acampsis alternipes (Nees). Their major findings include the following. Eggs are placed in host ganglia; early instars are attacked; the first parasitoid instar is polypodiform; and the final instar larvae feed externally on the host.
Sigalphus bicolor is reported as a gregarious, multivoltine parasitoid of Acronicta clarescens Cuenée (Noctuidae); first instar larvae are parasitized, and parasitoid cocoons are spun within the host cocoon (Cushman 1913) . Sigalphus romeroi Sharkey from Costa Rica and S. irrorator (Fabricius) from the Palearctic are solitary endoparasitoids of Noctuidae (Sharkey and Janzen 1995) that cut a pupal chamber into rotten wood, in which the parasitoid spins its cocoon that looks much like that of Minanga (Fig. 3B) . Yu et al. (2016) list all host records for members of Sigalphinae taken from the literature. Some of these may be erroneous from the source. Here we elucidate the biology of a species of Minanga for the first time.
Methods

Morphological terms
Metasomal median tergites are abbreviated as follows, T1 = metasomal median tergite 1, T2 = metasomal median tergite 2. T2-3 = metasomal median syntergite 2+3. Morphological terms used can be found in the Hymenoptera Anatomy Ontology (HAO) (Yoder et al. 2010) . To find definitions for any structure search for the term at http://glossary.hymao.org. Etymology. Named in memoriam of our friend, Haroldo Palo Jr., for his work as a photographer and naturalist. 
Museum acronyms
DCBU
Minanga Cameron, 1906
Minanga includes 11 species. Three species, including the species proposed here, are found in the New World, whilst the remaining are in the Oriental and Afrotropical realms. Before this account, no hosts or life-history information were known for members of the genus. cocoon inside the geometrid's cocoon (Fig. 3B) . The duration of the wasp cocoon in its rain forest habitat is about 15 days. The host Chloropteryx nordicariaDHJ01 feeds on just one species of herbaceous vine Asclepiadaceae (Blepharodendron mucronatum). There have been 7 rearings of wild-caught caterpillars over two years, 2 of which had been parasitized. What have been identified as Chloropteryx nordicaria (Schaus, 1901) , based on their very similar morphological appearance, are in fact two species as demonstrated by their very different DNA barcodes; Chloropteryx nordicariaDHJ02 has only been taken with light traps in the same forest and to date the caterpillar has not been located.
Key to New World species of
Since adults of both species of "Chloropteryx nordicaria" occur in ACG early secondary succession, moist rain forest at mid-elevations, year-round, it is not surprising that the caterpillars have been found in May, July and October. Both species are probably multivoltine, as are likely their parasitoids as well.
Etymology. Minanga patriciamadrigalae is named for Sra. Patricia Madrigal Cordero, Vice-Ministra of the Ministerio de Ambiente y Energía (MINAE) of Costa Rica, in recognition of her facilitation of the mutualism between Area de Conservación Guanacaste of MINAE and the Instituto Costarricense de Electricidad (ICE) in 2019-2020.
Material Examined. Holotype male, Costa Rica, Area de Conservación Guanacaste, Guanacaste, Sector Pitilla, Coneja, 415 m., latitude: 11.01525, longitude: -85.3977, Dinia Martinez, reared from a caterpillar of Chloropteryx nordicariaDHJ01 (Geometridae) (Fig. 3A) feeding on Blepharodon mucronatum (Asclepiadaceae), host collection date = 14.vii.2016, host prepupal on 07/19/2016, parasitoid eclosion date = 9.viii.2016, parasitoid voucher = DHJPAR0059699, from deceased caterpillar voucher 16-SRNP-71035 (EMUS). Paratype female, same data as holotype except: eclosion date is 08/09/2016 and caterpillar was prepupal on 22.vii.2016, parasitoid voucher = DHJPAR0059700, from caterpillar voucher 16-SRNP-71036 (HIC).
